In Western societies, it is generally known that men have a greater taste for competition than women. However, the determinants of the decision to enter competitions are still not fully understood. The aim of this paper is twofold. We first evaluate how participants update their beliefs after receiving feedback informing them of whether their performance is below or above the median performance. Second, we are interested in how men and women react to this information in terms of competitive entry. Our first result is that participants, and women in particular, react more strongly to the feedback they receive than would a Bayesian agent. As far as entry into competition is concerned, below-median participants adjust their entry decision according to the competition they expect to face, while above-median participants do not. However, the behavior behind these results is quite different for men and women: women mainly react to information on their own performance, while men seem to respond more to their beliefs over the competition they will face. Moreover, most of the effect of feedback and the information regarding the level of the competition on the decision to compete seems to operate via beliefs.
Introduction
There are many possible explanations for the continuing gender differences in labor market outcomes. Differences in preferences are frequently cited to explain this phenomenon (Croson and Gneezy, 2009) . A rapidly growing literature studies more specifically gender differences in competitiveness (starting with Gneezy et al., 2003, Niederle and Vesterlund, 2007) . Understanding beliefs and the way information about relative performance is processed is crucial to explain the surprisingly robust gender gap in self-selection in competitions. Indeed, we base our decisions to enter competitive environment to a great extent on our beliefs about our relative performance and we update these beliefs as we get, mostly noisy, feedback about how we perform in comparison to others. Not only is the belief-updating process worthy of being carefully looked at, the consistency between beliefs and actions is also decisive.
The goal of this experimental paper is twofold. First, we study how men and women update their beliefs following the reception of relative performance feedback. Second, we look at how men and women react in terms of tournament entry decisions to both this feedback and information about the level of competition.
In our set-up, subjects decide in two rounds whether to enter a tournament or to be paid according to a piece rate. We focus on a rather stereotypical-male task for which men are known to self-select into competition more often than women do. In the first decision round, the subject knows the opponent will be randomly-selected amongst all other participants and will therefore be of totally unknown ability. After the participants have made this first decision and performed the task, they receive a binary feedback telling them whether a past performance also based on a tournament was above or below the median in their session. 1 We have two treatments allowing us to manipulate the degree of competition our subjects face. In the Ability Group treatment, the second decision round requires subject to decide whether to enter a competition knowing that their opponent will be randomly selected among participants belonging to the same performance group as their own. In the Repetition treatment, the second round requires subjects to decide once again whether to enter a competition with an opponent of a totally unknown performance level. We elicit beliefs both before and after subjects receive their performance feedback. We can then study how beliefs are updated. We also look at how beliefs and the way they are updated affect the tournament entry decision. While the literature studied the effect of performance feedback on competitive entry (Cason et al., 2010 , Wozniak et al., 2011 , our paper is, to our knowledge, the first attempt to directly manipulate the level of competition participants are involved in. It allows us to study the combined effect of feedback and information on competition level while carefully monitoring beliefs about relative performance.
Our first result is that subjects update their beliefs following performance feedback more drastically than a Bayesian agent would. Both men and women are more pessimistic than a Bayesian agent following a below-median feedback; we find the opposite effect after an above-median feedback. Below-median women update even more pessimistically than their male counterparts when controlling for their actual performance level. We also show that below-median participants adapt their tournament entry decision to the ability level of the competition, while above-median participants do not.
However, men and women do not react to the feedback in terms of competitive entry in the same way. While women are especially sensitive to information on their own performance, men react stronger to the level of their competitors. Below-median men seem to take into account the possibility that their performance will improve over time, in the Repetition treatment, that is when they receive the feedback but there is no change in the level of competition. This is not the case for women. In other words, below-median women consider their performance level per se while below-median men think there is room for improvement.
Regarding the efficiency of choices in terms of expected payoffs maximization, men and women do not make the same kind of mistakes. Men enter the tournament too often when they should not while women do not enter enough when they should. Men and women make as many mistakes to start with. After a below-median feedback, men depart slightly more from the payoff-maximizing situation than women. When our participants both receive a below-median feedback and face an ability group tournament, men made much smaller mistakes than women. Men, furthermore, improve the quality of their decisions in this last situation.
This paper contributes to the literature studying the gender wage gap and the extreme overrepresentation of men in positions perceived as 'prestigious'. Men have often been found to have a greater taste for competition than women (Gneezy et al., 2003 , Niederle and Vesterlund, 2007 , Datta Gupta et al., 2013 , Niederle and Vesterlund, 2011 , regardless of whether this taste is measured based on the decision to enter competitions or based on the performance in a competition imposed on all subjects. 2 A number of papers tackle how subjects update their beliefs about their relative performance following the reception of performance feedback. Wozniak et al. (2011) provide experiment participants with precise ratings on how other participants performed in the piece rate. While there is a significant gender gap in tournament entry without feedback, it disappears when feedback is provided. Indeed, high-ability women choose more competitive compensation schemes and low-ability men choose less competitive compensation schemes with feedback than without it. Möbius et al. (2013) provide their subjects with noisy feedback via a simple binary signal for a performance in the top 50% and look at the belief updating. They find that subjects update their beliefs about their IQ being in the top 50% to a lesser degree than Bayesian agents would in response to both positive and negative signals, and women update less severely than men do. They also show that subjects react more to positive than to negative information (and there is no gender difference in this respect). Kuhnen and Tymula (2012) show that in competitive settings productivity and beliefs are influenced by privately observed information about relative rank. A number of papers (Möbius et al., 2013 , Ertac, 2011 , Grossman and Owens, 2011 find that individuals deviate from Bayesian beliefs more in self-relevant contexts (i.e., when they have to evaluate their own relative performance) than in self-irrelevant contexts (i.e, when they have to evaluate somebody else's relative performance or update their beliefs about a neutral event). In our case, we differ from these papers in that our feedback is not noisy (contrary to Möbius et al., 2013, Grossman and Owens, 2011) and is based on tournament performance, and subjects are asked to assess their beliefs on their relative performance in a competitive context (while Ertac (2011) uses a task remunerated under piece rates). Closer to our setting, Murad et al. (2015) analyze how high and low performers of a group in one stage of a tournament change their confidence levels (as measured by the subjective probability they assign to being in the top half) in the next stage when they are re-grouped with other high or low performers. Their main finding is that low performers become more underconfident, while high performers become more overconfident.
Regarding the second aspect of our paper, how performance feedback influences men and women's actions, Camerer and Lovallo (1999) find that subjects considering themselves to be trivia experts were more confident when competing against each other on trivia questions than against subjects who did not consider themselves to be especially knowledgeable on the topic. The authors assume this shows evidence of a tendency to underadjust to changes in the reference group one competes against which they name the reference group neglect. Azmat and Iriberri (2010) find that providing feedback on relative performance to high-school students improves their grades by 5% regardless of where they are in the distribution. In the laboratory, this feedback-performance effect is only found for men (Azmat and Iriberri, 2012) . Gill and Prowse (2010) show that men and women react differently following a loss (negative feedback) in a competitive environment. While women tend to reduce effort, independently of the monetary value of the prize, men, on the other hand, reduce effort only after failing to win large prizes. Möbius et al. (2013) first find a causal relationship between confidence (as instrumented by the number of positive feedbacks received) and tournament entry. Second, while positive feedback does increase competitiveness, this effect shrinks and becomes insignificant once they control for reported beliefs.
In this paper, we obtain results on how feedback and information on the level of the competition impacts both beliefs of winning the tournament and tournament entry. Our 6 experimental design allows us to address these two points simultaneously.
The remainder of the paper is organized as follows. Section 2 describes the experimental design. Section 3 reports the results on changes in performance and beliefs, adaptation to the level of competition, reaction to feedback, and expectations of improvement in performance.
We also perform welfare analysis in terms of efficiency. Section 4 discusses our results and concludes.
Experimental design
We use a real-effort task consisting of solving as many sums of five two-digit numbers as possible (Niederle and Vesterlund, 2007) within five minutes. There are a total of six sequential steps, 3 one of which is randomly selected at the end of the experiment to determine the payoff, as well as incentivized belief-assessment questions. The Repetition and Ability Group sessions differ only in steps 4 and 4 prime (see below). 4 The same number of men and women take part in each session, and each of them includes at most 20 participants and lasts about 1 hour and 20 minutes. Participants are aware at the beginning of the session of the number of steps but only know the content of each step prior to its start; instructions are given step by step.
Step 1: Piece rate (PR) remuneration scheme. Subjects have five minutes to solve as many sums as they can, and earn 0.50e per correct sum.
Step 2: Standard tournament (ST). Subjects have five minutes to solve as many sums as they can. They are randomly paired with another player in their session (whose gender is unknown to them). If step 2 is randomly chosen for remuneration, the winner in each pair (with the best step 2 performance) earns 1e per correct sum, the loser receives nothing.
First round of belief elicitation: After the second step, the participants have to evaluate the probabilities that their step 2 performance belong to each of the four performance quartiles, with respect to the other participants in her session. 5 The sum of these four probabilities (in %) is equal to 100. 6 They answer four questions corresponding to the four quartiles. For example, the question for the fourth quartile was: "What is, according to you, the probability in % that your step 2 performance belongs to the fourth quartile (being in the 25% best performers)?"
To incentivize the answers, we use a confidence rule (Möbius et al., 2013 , Hollard et al., 2010 : for each of the four answers, the computer randomly picks a number y between 0 and 100. Let x i be the subject's answer for quartile i (i 1, 2, 3, 4).
• If x i ¡ y, the subject earns 1e if her score belongs to the i th quartile and zero otherwise.
• If x i y, the subject earns 1e with y% probability.
Step 3 (hereafter Decision 1): Before solving the sums, subjects have to choose between the Piece Rate (PR) and Standard Tournament (ST) remuneration schemes. Those who choose PR receive 0.50e per correct sum if step 3 is picked at the end of the experiment. If a subject chooses the tournament, she is randomly paired with another subject and wins the tournament (which pays 1e per correct sum) if her step-3 performance is greater than her opponent's step 2 performance. 7 5 We chose to elicit the beliefs about step 2 performance, which is paid under a tournament remuneration scheme, because we are primarily interested in subjects' beliefs about winning the tournament. They have no idea beforehand that they will be asked to state their beliefs. 6 The subject is asked to enter four beliefs: one for each quartile. If the sum of these four beliefs does not amount to 100, the participant cannot go on to the next step and has to enter new beliefs adding up to 100.
7 As the randomly-chosen opponent may not have chosen the tournament, the step 3 performance of the participant is compared to the step 2 performance of the opponent when he was performing in a tournament. This way, the decision to enter the tournament is not affected by beliefs about whether the opponent is going to enter. In addition, it allows us to rule out the possibility that a participant may not enter because she does not want to inflict a loss on her opponent.
Step 3 prime (hereafter Decision 1 prime): Participants have to choose between submitting their step 1 performance to PR or ST. They do not have to solve sums at this step. The payoffs depend only on their step 1 performance. If a subject chooses to submit this performance to the tournament, she is randomly paired with another participant and earns 1e per correct sum if her step 1 performance is greater than her opponent's. If she chooses PR, the remuneration is the same as in step 1. The reason why the step 1 performance is used is because we want to see the role played by confidence in one's relative ability, risk, ambiguity, and feedback aversion in the decision to enter a tournament when no tournament performance is involved. In consequence, one's decision to enter the tournament cannot be explained by the belief that performing under a tournament remuneration scheme will affect one's performance.
Feedback: Each participant receives feedback on their step 2 performance, telling them whether it was above or below the median. 8
Second round of belief elicitation: This second round allows us to analyze how subjects update their beliefs after receiving an ability signal. They have to re-estimate the probabilities that their step 2 performance was in the two possible quartiles consistent with their feedback (the fourth and third quartiles for performers above the median, the second and first quartiles for performers below the median). We use the same incentive rule as in the first round, for both of the elicited beliefs.
Step 4 Repetition or Ability Group (hereafter Decision 2): After making their decision, participants have five minutes to solve as many sums as they can.
• In Repetition sessions, step 4 is exactly the same as step 3 (decision between PR or ST, the remuneration rule stays the same).
• In Ability Group sessions, subjects have to again choose between a piece rate and a tournament. If the piece rate is chosen, the subject earns 0.50e per correct sum. But if she chooses the tournament, she is randomly matched to another participant who belongs to the same ability group. That is, if her step 2 performance was below (above) the median she is paired with someone whose step 2 performance was below (above) the median as well. We call this the "ability group tournament". A subject wins if her step 4 score is greater than her opponent's step 2 score, when the opponent is in the same ability group. In this case she wins 1e per correct sum and zero otherwise.
Step 4 prime (hereafter Decision 2 prime): Participants have to choose between submitting their step 1 performance to a piece rate or a tournament. In Repetition sessions, step 4 prime has the same features as step 3 prime. In Ability Group sessions, the decision to enter competition leads to an ability group tournament such that both of the step 1 performances compared belong to the same ability group. The remuneration rule is the same as in step 3 prime.
Steps 3 prime and 4 prime are respectively identical to steps 3 and 4 9 except for the fact that they do not involve a future performance. In particular, the participant who chooses to submit her past performance to the tournament does not have to perform under the pressure of competition. As a consequence, any changes in behavior between steps 3 and 3 prime (or 4 and 4 prime) will be attributed to the taste for performing in a competitive environment.
On the contrary, if participants have the exact same behavior in steps 3 and 3 prime (and 4 and 4 prime), this means that tournament entry decisions are driven by confidence about one's relative performance and aversion to risk, ambiguity, and feedback.
At the end of each step, all participants are told their absolute performance, that is, the number of sums they solved. To the extent that order effects play the same role in both treatments, they should not explain our results. At the end of the experiment, a screen summarizes the earnings from each step and whether a tournament, if chosen by the participant, was won or lost. One step is randomly chosen to determine part of the payoff, in addition to the belief-assessment questions. Figure 1 summarizes all the steps in the experiment.
Figure 1: Experiment summary
The experiment was run at the "Laboratoire d'Economie Expérimentale de Paris" (LEEP) between February and April 2011. The same number of men and women took part in each session. Respectively 112 subjects (56 men and 56 women) and 116 subjects (58 women and 58 men) participated in the Repetition and Ability Group sessions. One step was randomly chosen at the end of the experiment to be paid in addition to the belief-assessment questions and a 7e show-up fee. Participants earned 15.30e on average (see Table 9 in the Appendix for detailed sample characteristics).
Results
In subsection 3.1, we look at the changes in performance across steps and confidence assessments. Subsection 3.2 focuses on whether our participants are Bayesian updaters. Subsection 3.3 is interested in whether our participants adapt their tournament entry decision to the information received about both their own performance and that of the opponent they will face.
In subsection 3.4 we study the pure effect of feedback in the Repetition group and whether this is different across gender. Finally, subsection 3.5 analyzes the welfare implications of the behaviors we observe.
Changes in performance and confidence assessments
We start by analyzing how performance alters between steps 1 and 2, that is, when the remuneration scheme changes from being piece rate to tournament. Table 1 shows the average number of correctly-solved sums by gender in step 1 (piece rate) and step 2 (tournament). Participants perform significantly better in the tournament than in the piece rate. This suggests that the remuneration scheme affects performance, even though learning may also play a role here. We do not find any performance differences between men and women. This is in line with Niederle and Vesterlund (2007) and Ertac (2011) . Table 1 : Average number of correctly-solved sums at step 1 and step 2 (the p-values correspond to two-tailed t-tests).
Step 1 Performance (PR)
Step 2 Performance (T) Diff Men 7.8 9.2 p=0.00 Women 7.5 8.9 p=0.00 Diff p=0.48 p=0.46
We pick up participants' confidence in their chances of tournament success via a question on their beliefs about their relative performance; this is asked both before and after they receive feedback telling them whether their performance was above or below the median. Before receiving feedback, participants had to state their beliefs that their step 2 performance fell in each of the four performance quartiles; after receiving feedback, they had to assess their beliefs that their performance would fall in each of the two forthcoming quartiles (as they now knew that their performance was either above or below the median).
Before receiving feedback, below-median 10 men were not significantly more confident than below-median women. The beliefs of belonging to the second as opposed to the first (worst) quartile of their session represent respectively 70.2% and 69.4% of the beliefs of being below the median: the two-sided Mann-Whitney test yields p 0.88. However, after receiving feedback that their performance was below the median, below-median men were more confident than below-median women regarding their chances of belonging to the second quartile (below-median men and women respectively thought they were 67.3% and 57.5%
likely to belong to the second quartile: the two-sided Mann-Whitney test yields p 0.01).
Before receiving feedback, above-median men were more confident than above-median women.The beliefs of belonging to the fourth (best) as opposed to the third quartile of their session represent respectively 53.0% and 40.0% of the beliefs of being above the median (this difference is significant in a two-sided Mann-Whitney test with p 0.01). Once they learned that their performance was above the median, men were still more confident than women, but to a lesser degree: above-median men and women believed their performance had respectively a 60.6% and 51.4% (p 0.03) chance of belonging to the fourth (top) quartile.
The above results suggest that men and women do not react in the same way to performance feedback, with women adjusting more strongly to both below-median and abovemedian feedbacks than men. In particular, women become less confident after below-median feedback and more confident after above-median feedback.
Are the participants bayesian updaters?
To further our investigation, we calculate for each subject the beliefs she would have held during the second round of confidence-assessment questions (i.e, after performance feedback) had she updated her first-round beliefs in a Bayesian way. We later refer to these beliefs as "Bayesian beliefs". They are calculated as follows.
We denote by b 1 j the first-round elicited beliefs about belonging to the j th quartile (j 1, .., 4). We differentiate Bayesian beliefs for below-miedan performers (Bayes below ) and above-median performers (Bayes above ) such that:
For instance, consider a subject who holds the following beliefs of her performance belonging respectively to the 4th, 3rd, 2nd, and 1st quartiles: 30%, 20%, 25% and 25%. This subject receives the feedback that her performance is above the median, meaning it belongs either to the fourth or third quartile. If this subject updates her beliefs in a Bayesian way,
she should now believe that there is a 60% chance (respectively a 40% chance) that her performance belongs to the 4th quartile (respectively the 3rd).
We then compare actual second-round beliefs to Bayesian beliefs. To continue our previous example, if during the second round of belief-elicitation questions, our subject answers that she thinks there is an 80% chance of her performance belonging to the best quartile (and therefore a 20% chance that it belongs to the third quartile), she will be considered more optimistic than a Bayesian updater. If our subjects were Bayesian updaters, beliefs should be situated on the 45˚line (where Bayesian beliefs are equal to the elicited beliefs). However, we can see that overall, most of the below-median participants' beliefs are situated below the 45˚line, meaning that they update more pessimistically than a Bayesian agent would. The opposite result is found for above-median participants.
More precisely, both men and women overreact to the feedback they receive. Abovemedian women's beliefs are significantly more optimistic than Bayesian beliefs (a Wilcoxon signed-rank test yields p 0.01); this is also the case for above-median men (p 0.01).
Concerning below-median participants, women's beliefs are significantly more pessimistic than Bayesian beliefs (a Wilcoxon signed-rank test yields p 0.01) while this holds to a lesser extent for men (p=0.04). 11 But do these results continue to hold after controlling for the original level of step 2 performance? We ran regressions of the second-round elicited beliefs on the Bayesian benchmark, a "Female" dummy and the step 2 performance, separately for below-median and above-median participants in Table 2 . The coefficient of "Female" is negative and significant (p 0.01) for below-median participants, showing that when controlling for the performance level, below-median women update their beliefs more pessimistically than men following the reception of their feedback. After being informed that their performance is below the median, below-median women are more likely to think, as compared to a Bayesian updater, that their performance is in the weakest quartile. This same coefficient is not significant for abovemedian participants, showing that women do not update their beliefs differently than men following the reception of an above-median feedback when controlling for the performance level.
Result 1: Both men and women overreact to the feedback they receive. Below-median women update even more pessimistically than their male counterparts when controlling for their actual performance level.
3.3 Do participants adapt to the competition level?
Rough treatment effect
The answer to our main question can be seen by comparing the change in the tournament entry decision between decisions 1 and 2 in our two treatments (Repetition and Ability Group).
Figures 3 and 4 illustrate these results. In both treatments, participants receive feedback between decisions 1 and 2 telling them whether their step 2 performance was above or below the median. However, only in the Ability Group does the opponent belong to the same performance group as the subject. If below-median participants adjust their tournament entry decisions to the level of the competition, we expect the decrease in tournament entry rate between decisions 1 and 2 to be lower in the Ability Group (where the level of the competition becomes lower) than under Repetition (where it remains the same). For above-median participants the increase in tournament entry rate should be greater under Repetition than in the Ability Group in order to prove that they adpat to the level of the competition.
We compute the diff-in-diff estimators of the choice to enter the tournament for Decision 1 vs. Decision 2 and Repetition vs. Ability Group by estimating the following equation: 
Here T ourn is a dummy variable equal to 1 if subject i entered the tournament. AbGr is the dummy treatment variable for the subject taking part in one of the Ability Group treatment's sessions. Decision2 is a dummy variable equal to 1 if this is the second decision a participant makes, i.e, after the feedback. The diff-in-diff estimate is thus given by the coefficient β 3 on the interaction term AbGr ¦ Decision2. These estimates are positive and significant for both below-median women and men: the coefficients are respectively 0.30 (p=0.04) and 0.33 (p 0.02), indicating a treatment effect for those subjects in that they adapt their entry decision to the competition level (see columns (1) of Table 3 ). Regarding above-median participants, the diff-in-diff estimators are negative (respectively -0.17 and -0.08 for abovemedian women and men) but not significant (respectively p 0.23 and p 0.54) (see columns (1) of Table 4 ). Above-median participants do not, therefore, increase tournament entry significantly more under Repetition (where the level of the competition remains the same) than in the Ability Group (where it is higher).
Result 2: Below-median participants adapt their decision to enter a tournament to the level of the competition. Above-median participants do not.
How beliefs explain competitive behavior
In order to further our investigation, we want to assess the role of beliefs in explaining competitive behavior. We begin by studying whether the reaction to feedback and tournament entry could depend on how confident a participant is to start with. Columns (2) of tables 3 and 4 show the impact of initial beliefs on participants' tournament entry decisions. Be-liefAbove corresponds to the belief, before receiving feedback, of being above the median.
In Table 3 (which corresponds to the sample of below-median participants), the coefficient of the interaction term BeliefAbove*Decision2 is negative and significant at the 10% level for below-median women (not for men), suggesting that if a participant had a high belief of being above the median but receives a below-median feedback, she has a lower probability of entering the tournament when having to decide for the second time. Moreover, the addition of BeliefAbove and BeliefAbove*Decision2 to the explanatory variables leaves the coefficient of ability group*Decision2 basically unchanged for both below-median men and women. We will study this effect separately in our treatment groups in the following sections. We now consider the case of above-median subjects. In columns (2) of Table 4 , the coefficient on Be-liefAbove*Decision2 is negative and significant at the 1% level for women but not for men. If a participant starts with a low confidence level, the reception of the above median feedback increases her probability of entering the tournament the second time. Together with our previous result about below-median women in Table 3 , this suggests that women are prone to what we call a "surprise effect". Women are more likely to change their competitive behaviour if they receive a feedback they did not expect: an above-median (below-median) feedback tends to increase (decrease) more the competitiveness of women who did not expect it. This effect is not found for men for whom the beliefs held before feedback have no effect on their tournament entry.
Result 3: Women react more strongly to feedback when they did not expect it. We call this the "surprise effect".
Second, we create the variable "beliefWin" as a proxy for the subject's beliefs concerning tournament success (section 5.1 in the Appendix explains in more details the construction of this variable). Remember that we elicited beliefs twice, both before and after the feedback was provided. We denote by b i j the beliefs elicited at round i t1, 2u 12 of their performance being in the j t1, 2, 3, 4uth quartile. We make the additional assumption here that whenever a subject thinks her performance belongs to a given quartile, she actually thinks it lies at the exact midpoint of this quartile 13 . During the first round of beliefs elicitation, we get the subjects' beliefs about belonging to each of the four quartiles and define the belief of winning the Decision 1 (step 3) tournament as follows:
belief, before feedback, that her performance belongs to the best quartile. If she holds such beliefs, we consider that she thinks she will beat 87.5% of her potential opponents, who are all the subjects from her session, that is, the 75% of subjects whose performance belongs to the 1st, 2nd, and 3rd quartiles plus half of the subjects whose performance belongs to 12 i 1 before receiving the performance feedback, i 2 after.
13 E.g, if I think my performance belongs to the best quartile, we make the assumption that it means that I think 12.5% of Step 2 performances were better than mine and 87.5% of step 2 performances were lower than mine the fourth quartile. The same reasoning is used to find the coefficients of b 1 3 , b 1 2 and b 1 1 .
In order to compute "beliefWin" for the Decision 2 tournament, we use the second-round beliefs elicited after the feedback is provided (i 2). Because the level of the competition changes in Ability Group and hence the probability for a participant of winning a tournament, belief W in 0.75 ¦ b 2 2 0.25 ¦ b 2 1 for both below-median and above-median participants. In Repetition, belief W in 0.375 ¦ b 2 2 0.125 ¦ b 2 1 for below-median subjects. Following the same reasoning, belief W in 0.875 ¦ b 2 2 0.625 ¦ b 2 1 for above-median subjects. This measure is not perfect as it does not take into account the possibility that the subject might think he will improve between steps 2 and 3 but we still consider it a reasonable proxy.
Column (3) of Table 3 shows that when beliefWin is added to the regressors, the coefficient on Ability Group*Decision2 becomes lower and insignificant for below-median participants of both genders. The adjustment of competitive entry to the level of their opponents is thus mainly driven by beliefs. The lower confidence of below-median participants following a below-median feedback explains their diminished desire to enter the tournament thereafter.
The introduction of "beliefWin" into the regressors in column (3) of Table 4 does not change the coefficient on Ability Group*Decision2 which remains insignificant in both the abovemedian male and female regressions. For both genders and ability levels, the coefficient of the estimate of "beliefWin" is positive and significant showing that an increase in the beliefs of winning the tournament will result in a higher probability of entering the tournament.
Finally, we intend to see if the observed action of entering tournament is consistent with the reaction in terms of the belief of winning the tournament. We aim at answering questions such as: entry results show us that below-median participants enter more in the Decision 2 tournament when they know their opponent will also be of low ability than when she will be randomly chosen among all participants in the session. Is it also the case that below-median participants realize that they have a higher chance of winning the Decision 2 tournament when they know their opponent will also be of low ability than when she will be randomly chosen among all participants in the session? Formally, columns (1prime) of tables 3 and 4 correspond to the "mirror" regressions of the column (1) i.e we regress "beliefWin" on 20 "Ability Group", Decision 2 and the interaction term AbilityGroup*Decision 2, separately for men and women and for below-median and above-median subjects (similar to what we do for the entry decisions). We are mostly interested in the sign and significance of the interaction terms. It turns out to be positive and highly significant (p 0.01) for both below-median men and women. It shows that, in line with their entry decision, belowmedian participants realize that they are more likely to win the Decision 2 tournament when they compete against another below-median participant than when their opponent is randomly chosen among all the participants from their session.
As far as above-median participants are concerned, the coefficient of the interaction term is negative and highly significant for both men and women (p 0.01 both times). Abovemedian participants think that they are less likely to win the tournament, despite what their entry decisions suggest. Tourn.
Tourn.
beliefWin Tourn.
(1)
(2)
(2) Note: Ability group equals 1 for an Ability Group session, 0 for a Repetition session. Decision 2 is a dummy equal to 1 for the second decision to enter the tournament i.e, after feedback. BeliefAbove is a continuous variable corresponding to the stated belief of being above the median before receiving feedback. Tourn. women and Tourn. men refer to the regression of the decision to enter the tournament of respectively men and women. beliefWin women and beliefWin men refer to the regressions of beliefWin (the proxy for one's belief in her chances of winning the tournament). Standard errors, in parentheses, are clustered at the individual level. Tourn.
Tourn. beliefWin Tourn. Tourn.
(2) Note: Ability group equals 1 for an Ability Group session, 0 for a Repetition session. Decision 2 is a dummy equal to 1 for the second decision to enter the tournament after feedback. BeliefAbove is a continuous variable corresponding to the stated belief of being above the median before receiving feedback. Tourn. women and Tourn. men refer to the regression of the decision to enter the tournament of respectively men and women. beliefWin women and beliefWin men refer to the regressions of beliefWin (the proxy for one's belief in her chances of winning the tournament). Standard errors, in parentheses, are clustered at the individual level.
Reaction to feedback
We could be tempted to conclude from these first results that men and women react similarly to the level of opponent they face. However, finding that below-median participants adjust their tournament entry decision to the level of competition could reflect two different phenomena. Subjects could be reacting either to the feedback only (Repetition) or also to the level of their opponent (Ability Group). Participants would be reacting to feedback if, for instance, the reception of a below-median feedback reduced their willingness to compete in
Repetition but there was no difference in tournament entry between decisions 1 and 2 in the Ability Group, where they know that their opponent is also of low ability. On the other hand, if the reception of a below-median feedback did not change the tournament entry decision in Repetition, but did so in the Ability Group and participants enter more in the Decision 2 than in the Decision 1 tournament, then we would conclude that participants react more to the level of the competition per se.
We compute the diff-in-diff estimators for Decision 1 vs. Decision 2 tournaments and below-median vs. above-median for each treatment, by gender:
Above Median is a dummy variable that corresponds to the feedback they receive and is equal to 1 for above-median participants and zero for the below-median ones. Results of these regressions appear in the columns (1) of Tables 5 and 6. For the Repetition group, the estimate of the coefficient on the interaction term of Above Median and Decision2 which corresponds to the diff-in-diff estimate for women, is positive and significant (the coefficient is 0.39, with p=0.01). It means that women increase tournament entry between Decision 1 (step 3) and Decision 2 (step 4) more following an above-median than a below-median feedback.
The nature of the feedback therefore seems to have considerable impact on women's competitive decisions, which is in line with result 3. The coefficient of Above median*Decision2 loses significance when "beliefWin" is added to the regressors in column (3) showing that the effect of the nature of the feedback is driven by beliefs. As far as men are concerned, tournament entry decisions are not affected by the nature of the feedback received (the coefficient is 0.07, p=0.57).
For the Ability Group (results reported in Table 6 ), men respond differently according to whether they are above or below the median (the coefficient is -0.33, p=0.01), so that they react more to what the feedback implies for the level of the opponent they will face rather than the information on their own performance level. Again, this effect is mainly driven by beliefs. In this same group, the insignificant coefficient (p=0.56) for women underlines that they place more importance on the personal information than on the implication of their opponents' ability. When running the three regressions from Table 5 for Repetition women and men together, adding the triple interaction Decision2*Above Median*Female, the coefficient of this variable is close to being significant (p=0.11, 0.12 and 0.14 respectively for regressions (1), (2), and (3)). It confirms that the effect of Decision2*Above Median is somewhat different for Repetition men and women, i.e, Repetition men and women react differently to the type of feedback they receive.
Result 4: While women react mainly to feedback on their own performance level, men respond more to the competitive environment and hence the level of their opponent. Note: Above Median is a dummy equal to 1 for subjects being above the median. Decision 2 is a dummy equal to 1 for the second decision to enter the tournament, after feedback. BeliefAbove is a continuous variable corresponding to the stated belief of being above the median before receiving feedback. Tourn. women and Tourn. men refer to the regression of the decision to enter the tournament of respectively men and women. beliefWin women and beliefWin men refer to the regressions of beliefWin (the proxy for one's belief in her chances of winning the tournament). Standard errors, in parentheses, are clustered at the individual level. Tourn.
(2) Note: Above Median is a dummy for subjects being above the median. Decision 2 is a dummy equal to 1 for the second decision to enter the tournament after feedback (step 5). BeliefAbove is a continuous variable corresponding to the stated belief of being above the median before receiving feedback. Tourn. women and Tourn. men refer to the regression of the decision to enter the tournament of respectively men and women. beliefWin women and beliefWin men refer to the regressions of beliefWin (the proxy for one's belief in her chances of winning the tournament). Standard errors, in parentheses, are clustered at the individual level.
It should be remembered that those entering a tournament at a given step will win if their performance at this step is greater than the step 2 performance of their opponent. As such, if we expect performance to increase from one step to another, the probability of tournament success should be greater in later steps. The fact that men do not react to feedback in the Repetition treatment (i.e, when it only provides information about their own relative performance at step 2) could mean that the below-median men expect their performance to improve over time and more so than above-median men.
We have two ways of checking this hypothesis. We can first use the fact that in Decisions 1 prime and 2 prime participants decide whether or not to submit a past performance, which therefore cannot be changed, to a tournament. If a subject expects an improvement in her performance overtime, she should be more willing to enter the tournament than to submit a past performance to it. Second, we can use our "beliefWin" variable which was built with one's step 2 performance. "BeliefWin" therefore proxies one's confidence in her chance of winning a given tournament if her performance remains at its step 2 level. We therefore compare the results of the regressions of three dependent variables (decision to enter, decision to submit and beliefWin) on Above Median, Decision 2 and Above Median*Decision2. The results for men from Repetition are reported in Table 7 . You can see that the coefficient of Decision 2 is negative and significant for the submission decision and beliefWin but is not significant for the entry decision. This means that men from Repetition whose step 2 performance was below the median understand that they are less likely to win the tournament after receiving a below-median feedback if their performance cannot be changed but they are not less likely to enter the tournament after receiving such a feedback. This indicates that they expect their performance to improve. Furthermore, Above Median*Decision2 is positive and significant for the submission decision and beliefWin but is not significant for the entry decision. This suggests that below-median participants expect a bigger performance improvement than above-median participants. As far as women are concerned the results of the regressions of entry, submission and beliefWin are in line. 14 Table 7 : LPM for the tournament entry and submission decisions and beliefWin among Repetition men.
Repetition men VARIABLES
(Entry (1)) (Submission (1prime) Note: Above Median is a dummy for subjects being above the median. Decision 2 is a dummy equal to 1 for the second decision to enter the tournament after feedback (steps 4 and 4 prime). beliefWin refers to the regressions of beliefWin (the proxy for one's belief in her chances of winning the tournament). Standard errors, in parentheses, are clustered at the individual level.
Result 5: Below-median men expect their performance to increase over time when deciding to enter a tournament. Women do not.
Welfare analysis
We now turn to the consequences of competitive behavior on welfare. More precisely, we are interested in whether decisions maximized expected payoffs.
To calculate the expected payoffs from entering the standard tournament (i.e, the tournament where the opponent is randomly drawn from among all other participants in the session), 100,000 performances were drawn by sampling with replacement from the step 2
Only then do we have a clear pattern allowing us to think our participants anticipate an evolution of their performance.
performances of our 228 participants. For each level of performance, the probability of tournament success was computed by calculating the number of times out of 100,000 this given performance exceeded the opponent's performance. Similarly, for ability-grouping tournament success for below-median participants, 100,000 performances were drawn from the step 2 performances of the potential opponents, i.e., participants whose step 2 performance was also below the median. We then calculate, for each performance level, the number of times out of 100,000 this given performance exceeded the opponent's performance. The same method is used to compute ability-grouping tournament success for above-median participants. We then compare, for each performance level, the payoff from choosing the piece rate to that from entering the tournament. This tells us which participants would have maximized their payoffs by entering the tournament, and we compare this to participants' actual decisions.
Given the distribution of step 2 performances, all participants with a performance of nine or more have a higher expected payoff from standard tournament entry than from the piece rate. For instance, if participants expect their Decision 1 (step 3) performance to be the same as their step 2 performance, 53.5% of participants should enter the Decision 1 tournament.
However, taking into account the actual Step 3 performances, which are slightly better than
Step 2 performances, 61% of participants would have gained from choosing the tournament.
In the same way, all below-median (above-median) participants with a performance at least equal to seven (twelve) should enter the Decision 2 (step 4) tournament in the Ability Group treatment. Table 8 shows the optimal choices (i.e. the choice between PR or Tourn. that would have maximized expected payoffs) of participants given their performance at every step for each tournament. Note that these are the optimal choices under the assumption that the performance of any participants would have been the same under the two possible remuneration schemes.
We now compare the observed choices to the optimal ones. More precisely, for each decision step we split our participants into four categories: (1) those whose optimal decision was to enter the tournament and who did choose the tournament, (2) those whose optimal if perf ¥ 7 Ability group, above-median if perf 12 if perf ¥ 12 decision was to enter the tournament and who chose the piece rate, (3) those whose optimal decision was the piece rate and who did chose the piece rate and (4) those whose optimal decision was the piece rate and who chose the tournament. Hence, both categories (1) ans (3) correspond to right decisions whereas (2) and (4) correspond to mistakes. Figure 5 shows the proportions of right decisions and mistakes from entering piece rate and tournament, before the feedback is received (Decision 1) and after it has been received in both Repetition and Ability group treatments. The plain parts of the graph correspond to the right decisions (light gradient grey for type (1) and dark grey for type (3)), the diagonally striped parts correspond to mistakes (thin diagonals for mistakes of type (2), thicker diagonals for mistakes of type (4)).
It appears that men and women do not make the same kind of mistakes. Men are more prone to entering the tournament when their optimal choice would be to stay out while women tend to choose the piece rate when they would maximize their expected payoffs by entering the tournament. In Decision 1, there is no difference in the rate of mistakes between men's and women's (p 0.50). However, among the participants whose optimal choice is to enter the tournament, women are more likely to stay out (p 0.01) and among the participants whose optimal choice is the piece rate, men are more likely to enter the tournament (p 0.01).
Regarding Decision 2, the result holds qualitatively: that is, women who should enter the tournament stay out more often than men and men who should not enter the tournament do enter more often than women. However, significance is harder to reach as our sample is then Figure 5 : Rates of right and wrong decisions according to Decisions 1 and 2 to enter tournament split in several small subsamples. We obtain two significant results though. In Repetition, among the below-median participants who should not have entered the tournament, more 32 men than women make the mistake of entering (p 0.01). In Ability group, among the below-median participants who should have entered the tournament, more women than men make the mistake of choosing the piece rate (p 0.01). Overall, after the feedback and among below-median participants, men make more mistakes than women (52.9% vs. 27.6%;
p=0.04) in Repetition while women make more mistakes than men (50% vs. 22.2%; p=0.03) in Ability Group. None of those differences were significant before the feedback.
So far, we have considered only rates of mistakes (in the sense of non-payoff-maximizing behaviors) but some mistakes are more costly than others. One can think for instance of two participants whose respective Decision 1 performances are nine and 16, and who both chose the piece rate at Decision 1. Since both of their decision 1 performances are above or equal to nine, we know that their expected payoffs would have been higher if they had chosen the tournament (under the assumption that their Decision 1 performance would have been the same under both remuneration schemes) but the mistake of choosing the piece rate is larger for the second one (whose Decision 1 performance is 16) as her expected payoff from choosing the tournament would have been very high. In order to take into account the size of mistakes, we compute for each participant and Decisions 1 and 2 the difference between the expected payoff of the choice she made and the expected payoff of the alternative choice.
For Decision 1, there is no significant difference between men and women. For Decision 2, we run tests separately by treatment and performance level (below-median and abovemedian) and two out of the four tests yield significant results. In Repetition, below-median men depart marginally more than women from the maximum expected payoffs they could have obtained (p 0.10) because they enter the tournament too much. In Ability group, below-median women make larger mistakes than men (p 0.01) because they do not enter enough. It therefore seems that the below-median feedback alone (in Repetition) has a more negative effect on men than women: women never enter when they should not following a below-median feedback though some of them still stay out when they should compete hence making only one kind of mistake. Men still make both kind of mistakes. However, adding the information that one will compete against another below-median participant (in Ability group) is more detrimental to women than men.
We now look at the evolution of mistakes' sizes, between Decision 1 and Decision 2. We find only one significant result, namely that there is a significant improvement in choices of below-median men in Ability group (p 0.01). 15
Result 6: Men and women make different mistakes: while men enter too often the tournament when they should not, women do not enter enough when they should. After a below-median feedback men make (slightly) bigger mistakes than women. However, the combination of a below-median feedback and ability group tournament leads men to make much smaller mistakes than women. Furthermore, in this last situation, men improve the quality of their decisions between Decision 1 and Decision 2.
Discussion and conclusion
This paper investigates how beliefs are updated and what role they play in tournament entry decisions. Subjects are provided with relative performance feedback and given the option to participate in a tournament with or without information on the level of their opponent. We find that, following performance feedback, subjects update their beliefs more strongly than a Bayesian agent would. Both men and women are more pessimistic than a Bayesian agent following a below-median feedback; we find the opposite effect after an abovemedian feedback. Below-median women update even more pessimistically than their male counterparts when controlling for their actual performance level. We also show that belowmedian participants adapt their tournament entry decision to the level of the competition while above-median participants do not.
Concerning feedback reaction in terms of competitive entry, men and women do not react in the same way. While women are especially sensitive to information on their own performance level, men react more strongly to the level of their competitors. Feedback does not therefore seem to be processed in the same way by men and women. Below-median men, seem to expect their performance to improve over time. This is not the case for women.
In other words, below-median women see their performance level at one point in time as indicative of their overall ability while men think there is room for improvement. As a result, women react very strongly to feedback received on relative performance, while men respond more to information on the performance they will have to beat, which is fixed by design (therefore one does not have to take into account the possibility that her opponent may improve). One important point is that the effects of feedback and information on the level of one's opponent on tournament entry decisions are transmitted mostly through the subjective belief of winning the tournament. We furthermore find what we call a "surprise effect" for women: they react more strongly to feedback when they did not expect it.
Our welfare analysis shows whether participants maximize their payoffs by their tournament entry decisions. Did they lose money by making the wrong choice? We show that men and women do not make the same kind of mistakes: men enter the tournament too often when they should choose the piece rate, women do not enter enough when they should.
After a below-median feedback, men make slightly bigger mistakes than women. However the combination of a below-median feedback and the information that one's opponent will also be below-median leads to men making much smaller mistakes than women. It is because men improve the quality of their decisions in this situation.
When the level of competition is low, it might be desirable to emphasize it to lowperforming men. In some contexts where feedback can have an effect on subsequent effort, one may also want to be careful not to send too rough negative feedbacks to low-performing women. They might indeed perceive this information as meaning they will always underperform.
35 5 Appendix 5.1 Creation of the variable "beliefWin"
The variable "beliefWin" (bw) is a proxy for the subject's beliefs concerning tournament success. Remember that we elicit beliefs twice, both before and after the feedback is provided. We denote by b i j the beliefs elicited at round i of their performance being in the jth quartile. We have to make the additional assumption here that whenever a subject thinks her performance belongs to a given quartile, she actually thinks it lies at the exact midpoint of this quartile (e.g, if I think my performance belongs to the best quartile, we make the assumption that it means that I think 12.5% of step 2 performances were better than mine and 87.5% of step 2 performances were lower than mine). During the first round of belief elicitation, we get the subjects' beliefs about belonging to each of the four quartiles and define the belief of winning the Decision 1 (step 3) tournament as follows:
bw 0.875 ¦b 1 4 0.625 ¦b 1 3 0.375 ¦b 1 2 0.125 ¦b 1 1 . b 1 4 is the subject's belief, before the reception of the feedback, that her performance belongs to the best quartile (i.e the fourth quartile). If she holds such beliefs, we consider that she thinks she will beat 87.5% of her potential opponents, who are all the subjects from her session, that is, the 75% of subjects whose performance belongs to the 1st, 2nd, and 3rd quartiles plus half of the subjects (12.5% of all subjects in her session) whose performance belongs to the fourth quartile. b 1 3 is the subject's belief, prior to feedback, that her performance belongs to the third quartile. We consider that, if this is the case, she thinks she will beat 62.5% of her potential opponents, that is the 50% of subjects whose performance belongs to the first and second quartiles plus half of the subjects (12.5% of all subjects in her session) whose performance belongs to the third quartile. b 1 2 is the subject's belief, prior to the feedback, that her performance belongs to the second quartile. We consider that, if this is the case, she thinks she will beat 37.5% of her potential opponents, that is the 25% of subjects whose performance belongs to the first quartile plus half of the subjects (12.5% of all subjects in her session) whose performance belongs to the second quartile. b 1 1 is the subject's belief, before the reception of the feedback, that her performance belongs to the first quartile. We consider that, in such a case, she thinks she will beat 12.5% of her potential opponents, that is, half of the subjects (12.5% of all subjects in her session) whose performance also belongs to the first quartile.
This measure is not perfect as it does not take into account the possibility that the subject might think he will improve between steps 2 and 3, but we still consider it as a reasonable proxy.
In order to compute "beliefWin" for the Decision 2 tournament, we use the second-round beliefs elicited after the feedback is provided. These are the beliefs of one's performance that belonging to each of the two quartiles is still possible given the feedback received (e.g, If I was told my step 2 performance was above the median step 2 performance of my session, I know that it belongs either to the fourth (best) quartile or the third (second best) quartile). Again, if we denote by b i j the beliefs elicited at round i of their performance being in the jth quartile, we get that, in Ability Group, belief W in 0.75 ¦ b 2 2 0.25 ¦ b 2 1 for both below-median and above-median participants. 16 In Repetition, belief W in 0.375 ¦ b 2 2 0.125 ¦ b 2 1 for below-median subjects. 17 Following the same reasoning, belief W in 0.875¦b 2 2 0.625¦b 2 1 for above-median subjects in Repetition. 18 16 A below-median subject thinks there is a b 2 2 probability that her performance belongs to the second quartile, in which case, since her potential opponents' step 2 performance was also below the median, she thinks she will beat all of those whose performance belongs to the first quartile (50% of subjects whose performance is below the median) and half of those whose performance belongs to the second quartile. She furthermore thinks there is a b 2 1 probability that her performance belongs to the first (worst) quartile, in which case, she thinks she will beat half of her potential opponents from the first quartile (25% of her potential opponents). The same reasoning can be made for above-median subjects in Ability Group. 17 b 2 2 is the subject's belief, after the reception of the feedback, that her performance belongs to the best possible quartile given that she is below the median (i.e the second quartile). If she holds such beliefs, we consider that she thinks she will beat 37.5% of her potential opponents, who are all the subjects from her session, that is the 25% of subjects whose performance belongs to the first (worst) quartile plus half of the subjects (12.5% of all subjects in her session) whose performance belongs to the second quartile. b 2 1 is the subject's belief, after the reception of the feedback, that her performance belongs to the worst possible quartile given that she is below the median (i.e the first quartile). If she holds such beliefs, we consider that she thinks she will beat 12.5% of her potential opponents, that is half of the subjects whose performance belongs to the worst quartile, while all other opponents, if randomly chosen to compete against her, would beat her.
18 Such a subject thinks there is a b 2 2 probability that her performance belongs to the fourth (best) quartile, in which case, she thinks she will beat all of her potential opponents from quartiles 1, 2, and 3 and half of those from quartile 4. She furthermore thinks there is a b 2 1 probability that her performance belongs to the third (second best) quartile, in which case, she thinks she will beat all her potential opponents from quartiles 1 and 2 and half of those from quartile 3. The Baccalauréat or "Bac" is an academic exam (and diploma) that French pupils take at the end of high school. Passing the Bac allows students to continue to higher education. Therefore, for instance, Bac+1 refers to a level of education of one year following the acquisition of the Baccalauréat.
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